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1682-606X/Copyright ª 2015, TaiwanAbstract Meningiomas are common in nonglial intracranial brain tumors. However, cystic
meningiomas, such as hemangioblastoma, pilocytic astrocytoma, metastatic brain tumor,
and neuroblastoma, are rare and should be differentiated from other brain tumors with cystic
characteristics. Accurate diagnosis is crucial for patients with brain tumors, but diagnosing
cystic meningiomas is difficult despite the advances in computed tomography, magnetic reso-
nance imaging, and magnetic resonance spectrometry. In this report, we share our experience
regarding a case of cystic meningioma mimicking hemangioblastoma and discuss its manage-
ment. An intraoperative frozen section is warranted to overcome the difficulty in disease diag-
nosis.
Copyright ª 2015, Taiwan Surgical Association. Published by Elsevier Taiwan LLC. All rights
reserved.clare no conflicts of interest.
ical Department, Kaohsiung
Medical University, Number
aiwan.
h.org.tw (Y.-F. Su).
04.003
Surgical Association. Published by1. Introduction
Meningiomas are common in nonglial intracranial brain tu-
mors and account for 13e26% of primary intracranial tu-
mors,1 whereas cystic meningiomas are rare and account
for only 1.6e10% of all meningiomas.2 Appropriate diag-
nosis of brain tumor is crucial not only for formulating an
appropriate treatment plan, but also in prognosis and
chemoradiotherapy. Differential diagnosis varies with as-
trocytoma, metastatic tumor, ganglioglioma, pleomorphicElsevier Taiwan LLC. All rights reserved.
Figure 2 After craniotomy and dura take-up suture, a
transparent mass lesion over the surface is noted. Xantho-
chromatous content is noted while removing the tumor.
164 K.-L. Kuo et al.xanthoastrocytoma, and neuroblastoma.3 We report a case
of a patient with left frontal cystic meningioma, and a
mural nodule mimicking hemangioblastoma and lacking the
typical characters of meningioma.
2. Case Report
A 37-year-old female, a hepatitis B carrier with no other
systemic disease, visited the emergency department
because of involuntary right-side limb movement, without
loss of consciousness. The patient did not report other
episodes of discomfort, such as headache, giddiness,
nausea, or vomiting. The patient was suspected to have
intracranial lesion; thus, brain computed tomography (CT)
was conducted. The CT revealed a large
(4.6 cm  3.0 cm  4.0 cm) left frontal mass lesion with a
cystic component and perifocal edema. Brain magnetic
resonance imaging (MRI) through gadolinium enhancement
revealed cerebrospinal fluid enrichment within the sep-
tated cyst, a centrally located enhancing mural nodule
measuring 1.27 cm  0.73 cm, and perifocal edema
(Figure 1). Suspecting supratentorial hemangioblastoma,
the tumor was approached through the supine position. A
cystic tumor with xanthochromic content was observed
after a left frontal craniotomy and dura take-up suture
(Figure 2). The grayish tumor was centrally located, awayFigure 1 Intra-axial cystic-like lesion over the left frontal area,
image, (B) axial T2-weighted image, (C) coronal T1-weighted imagfrom the cystic component. A cytological study of the fluid
within the cyst was conducted. Owing to the suspicion of
hemangioblastoma and the lack of cystic wall thickening,
gross removal of the tumor without the cystic componentwith a mural nodule. (A) Contrast-enhanced axial T1-weighted
e, and (D) sagittal T1-weighted image.
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report showed no malignant cells, and a permanent pa-
thology report showed a skull-invading meningothelial me-
ningioma, World Health Organization Grade II (Figure 3A
and B). The patient recovered uneventfully postoperation
without subsequent neurological sequelae, and a subse-
quent follow-up was performed.3. Discussion
Meningiomas are the most common intracranial nonglial
brain neoplasms. Cystic meningiomas are rare and lack an
appropriate diagnostic method.1,2
According to the relationship between tumors, two
classification systems, provided by Nauta et al4 and
Rengachary et al,5 are applied for cystic meningioma.
Based on the classification provided by Rengachary et al,5
cystic meningiomas can be classified as intratumoral and
peritumoral cystic meningiomas. Nauta et al4 classified
cystic meningiomas into four categories according to the
relationship between the cystic cavity and the tumoral
mass, as follows: Type I, centrally located intratumoral
cyst; Type II, peripherally located intratumoral cyst; Type
III, peritumoral cyst in the adjacent parenchyma; andFigure 3 Microscopic characteristics of the resected mural
nodule (100). (A, B) Hematoxylin and eosin staining showing
typical whorl formation without nuclear atypia, higher nucle-
arecytoplasmic ratio, and a high mitotic index.Type IV, peritumoral cyst between the tumor and the
adjacent parenchyma. The patient had Type III cystic
meningioma, according to the classification provided by
Nauta et al,4 and peritumoral cystic meningioma, ac-
cording to the classification provided by Rengachary
et al.5
Accurate diagnoses for cyst-like lesions are crucial for
subsequent medical and surgical planning by clinicians.
Brain CT accurately diagnoses 38% of cystic meningiomas,6
and the accuracy has increased to 80% with the applica-
tion of multiplanar MRI.7 However, a diagnosis on the basis
of CT and MRI findings can be unreliable because the
image characteristics of pilocytic astrocytomas and
hemangioblastomas are similar to cystic meningiomas.
The features of common cystic meningiomas on MRI are
dura tail, extra axial mass lesion, and mural nodule
enhancement.6 However, the patient in this case pre-
sented with an intra-axial mass lesion without dura tail
and cystic wall enhancement. Although magnetic reso-
nance spectrometry is a useful tool for distinguishing be-
tween tumors, necrosis, infections, and healthy brain,
limitations exist in tumor identification. Therefore,
image-based diagnoses are less reliable than permanent
pathology reports, regardless of improved imaging tech-
nologies and knowledge of cystic meningiomas. The image
characteristics and common features of cystic brain neo-
plasms are listed in Table 1.8
Although pathology is a crucial contributor to the final
diagnosis, differential diagnoses alter the treatment plan
and prognosis (Table 1). For hemangioblastomas associ-
ated with peritumoral cysts, the tumors should be
removed and the cysts should be drained.9 Complete
removal of the tumor is warranted for cystic meningioma,
and cystic component removal depends on the classifica-
tion provided by Nauta et al.4 As the mechanism of cystic
wall formation varies, the removal is indicated in Type I
and Type II classifications provided by Nauta et al,4
but not in Type III and Type IV.2 Surgery is not recom-
mended for neuroblastoma because of chemo-
radiosensitive tumors.10 Surgery is warranted for pilocytic
astrocytoma and metastatic tumor if the region is
anatomically favorable.
In the present case, because of a preoperative diagnosis
of hemangioblastoma and an intraoperative absence of
tumor around the cystic wall, the cystic wall was not
resected. The final diagnosis of meningothelial meningioma
resulted in re-evaluation of patient diagnosis. The pre-
sented case had a Type III tumor, according to the classi-
fication provided by Nauta et al,4 and a peritumoral cystic
meningioma, according to the classification provided by
Rengachary et al.5 The preoperative diagnosis of heman-
gioblastoma was misleading, and removal of only the tumor
and not the cystic component was the appropriate surgical
management.
In conclusion, an accurate diagnosis for cystic meningi-
omas is lacking. Image-based investigations, including CT,
MRI, and magnetic resonance spectrometry, are essential
but have their limitations. Although challenging, a cautious
evaluation of the patient condition is warranted, and an
intraoperative frozen section may offer satisfactory clinical
clues for further treatment and management prior to the
final diagnosis.
Table 1 Image characteristics and common features of cystic brain neoplasm.
Tumor types Stage Peak age (y/o) Locations Image characteristics Treatment strategy
Pilocytic astrocytoma WHO Gr I 5e15, middle-aged
child
Cerebellar hemisphere > optic
chiasm, nerve or tract > third
ventricle
Cyst contents:
isohyperintensity to CSF (T1WI
& T2WI), suppressed under
FLAIR, cyst wall (þ)
Mural nodule: enhanced (þ)
Cerebellar lesion: operation
Optic chiasm or nerve lesion:
F/U or debulking or further
chemotherapy or radiotherapy
Pleomorphic
xanthoastrocytoma
WHO Gr II 10e30 Supratentorial,
temporal > parietal > occipital
lobes
Cyst contents: isointense to
CSF in MRI series, meninges
(þ), dural tail (þ)
Mural nodule: usually
enhancement
If available & noneloquent
area, operation is the option of
choice
Hemangioblastoma WHO Gr I 40e60, VHL Hx Posterior fossa (90e95%),
supratentorial (5e10%)
Cyst content: high intensity on
T1WI, T2WI, & T2 FLAIR, cystic
wall enhancement rarely
Mural nodule: mostly
hyperintensity under
enhancement
En bloc surgical resection,
conservative treatment for
stable disease
Cystic meningioma WHO Gr IeIII Variable Convexity, parasagittal,
sphenoid ridge
Cyst isointensity to CSF, dural
tail (þ/)
Operation is warranted for
symptomatic & available
tumors
Metastasis TNM stage Variable Mostly subcortical Cystic presentation less
frequent, with cystic wall &
mass enhancement
Mostly solid, enhanced mass
with well-circumscribed margin
& diffuse brain edema
Operation for symptomatic &
available tumors, pending on
general status
Ganglioglioma WHO Gr I (80%)/II 10e20, generally <30 Superficial hemisphere &
temporal lobe
Circumscribed cysts with mural
nodule enhancement,
calcifications common, history
of temporal lobe epilepsy
Operation if available,
chemotherapy & radiotherapy
reserved for uncontrolled
tumors
Neuroblastoma INSS: Stage IV 1e5, median 22 mo Mostly extradural calvarial
based, around the bony orbit &
sphenoid wing
Spiculated periorbital bone
mass, mostly extradural;
vigorous & heterogeneous
enhancement of the mass, &
cystic formation with mural
nodule is rare
Chemoradiotherapy, operation
in primary neuroblastoma
CSFZ cerebrospinal fluid; GrZ grade; MRIZmagnetic resonance imaging; T1WIZ T1 weighted image; T2WIZ T2 weighted image; WHOZWorld Health Organization; F/UZ follow-up;
FLAIR Z fluid-attenuated inversion recovery; VHL Hx Z history of Von Hippel-Lindau syndrome; TNM stage Z TNM classification of malignant tumors with tumor, lymph node and
metastasis; INSS Z International Neuroblastoma Staging System.
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